Geological Carbon Storage
Estimating the permeability characteristics of the subsurface is important in the prediction of flow paths and storage rates in geological carbon storage efforts. Surface roughness at the pore-scale may influence the permeability for two-phase flow in the subsurface.
The CFSES Research Challenges 1. Sustaining large storage rates. 2. Using pore space efficiently. 3. Controlling undesired/unexpected behavior.
Rationale for this review paper
Interfacial slip occurs at the immiscible two-phase interface between supercritical CO 2 (scCO 2 ) and brine trapped in roughness features at the pore-scale. Using computational fluid dynamics (CFD), we characterize the interfacial slip as an "effective permeability" ( ), a measure of the change in permeability relative to a smooth pore. 
Permeability as a Function of Wettability
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• Results for fixed geometry, varying wettability • In drainage (blue), permeability is always enhanced in the presence of surface roughness
• Interface tends to recede into the pit and enhancing permeability
• In imbibition, permeability can be enhanced or diminished depending on the wettability
• Interface protrudes out into flow at various angles depending on wetting angle • Less wetting muscovite tends to enhance permeability (green mark)
• More wetting quartz tends to diminish permeability (black mark)
• Crossover from enhanced to diminished permeability can occur in the subsurface due to mixed wettability via mineral heterogeneity in a pore-network becomes large with increasing pore roughness
Scientific Achievement
• Investigated the influence of interfacial slip in rough pores on permeability enhancement or diminishment dependent on pore-scale geometric length scales and wettability for GCS applications.
Significance and Impact
• Insight on the pore-scale physics of immiscible fluids trapped in rough pores, which can affect CO 2 mobility in the subsurface. 
